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Claims 

43. (Currently Amended) Al least one of an imaging and raster-mode scanning apparatus comprising 
a sample h older for holding said a sample object. 
a- b e am gon e rator for gonorat i ng a n e loctron bea m, 
one means selected f rom the group comprising 
means for generating an electron beam, 
means fo r generating a light beam, and 
means for determining a force onto said sample object 

actuator means for moving one of said electron beam, light beam or force detenninfng m^an.c; 
relative to a sajd sample object so as to form a scanner, 

a n imago acquimr f o r n r qutring p i Kc i a of o n means for fgrmi no an Image when the position nf nnp 
of said electron beam, light beam or force de t ermining means is moved reiativAiy tn said sample 
object and optionally to a predetermined reference object so as to produce image signals, 
an Image processor for processing said image signals, 
an image display device, 

an electrical filter having a signal input and a calibration input. 

at least one sensor that provides a first signal dependent on ambient influence, 

that might interfere with proper imaging and lead to image degradatfnn, 

said electrical filter having a settable transfer characteristic that can be set by applying a second 
signal to said calibration input of said electrical filter so as to calibrate said apparatus, wherein said 
ambient influences detected by said sensor are compensated such that imago dogradationo 
acquirod by tho i mago a cquiror ar o groatiy roducod or o c Gont i a l ly componcatod, to a certain 
extent, and 

wherein said first signal dependent on the ambient influences passes through said electrical filter 
and is combined with driving signals for said actuator means of the apparatus to compensate the 
I said ambient influences that h av o an advorco offoct on might interfere with proper imaging. 

44. (Previously Presented) The apparatus according to claim 43. wherein the at least one sensor is 
adapted to detect at least one physical quantity outside the apparatus, and to output the first signal 
that depends on the ambient influences at the location of the at least one sensor. 

45. (Previously Presented) The apparatus according to claim 44. wherein the at least one sensor 
comprises at least one picl<-up for electromagnetic fields, air vibrations and ground vibrations. 

46. (Previously Presented) The apparatus according to claim 43. wherein said signal input of the 
electrical filter is connected to an output of said image processor. 
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47. (Previously Presented) The apparatus according to claim 43, further comprising a calibrator that 
mutually calibrates the filter. 

48. {Previously Presented) The apparatus according to claim 43. said electrical filter Is a digital filter. 

49. (Previously Presented) The apparatus according to claim 43. wherein an output of the image 
processor is connected to said calibration input of the electrical filter. 



I vanes as a 



50. (Currently Amended) The apparatus according to claim 43. wherein the second signal 

function ofa t le act on o of said relative position of said electron or light beam to said object, and of 
t i mo contro ll od by thb ccannor. 

' 51 . (Cun-ently Amended) The apparatus according to claim 43. wherein the apparatus operates in a 
calibration mode and subsequently operates in an image mode, whereby, in the calibration mode, 
amhiont influoncoc that degrade tho imago pro dctoctod by comparicon of tho i mago of t liu 
r o f n mnco object undor amb i ont i nf l uoncnr i.rith prnrtnmH ■■n.-iio^.^p r t im n gn of th o r o f oronco o Lju tL 
in- th e image prococoor. and 

wh o r n in tho compar i con rocu l tc in a difforonco roproconting an i mogo d n fo r t boing aGoignod to the 
a first image signal of said reference nh j ^ t Is provided in said imaofl p rnr.A<iQnr 
a second image signal of said reference ohtR rt is orovided under amblen^ Influences 
th^p the first image signal and the second image signal are rn moared in th^ image Drores.<;nr 
I resulting in an error signal which is said second signal for calibrating said electrical filter by setting 

said transfer characteristic thereof, and 

whereby wherein by calibration of the electrical filter, ambient influences that degrade the image 

signals are gr e atly roducod or oocont i ally compensated to a certain extent, for, and 

whoroby tho image dofoctc aro componGatod for by maintaining th e cal i br a tion in tho i mago mode 

52. (Currently Amended) The apparatus according to daim 51 , wherein in the calibration mode: 

said p restorod und ic tortod first image sign al of the reference object ing being present In said imace 
processors, ac □ pr o ctorod und ic tortod reforonco i mogo cigna l, the apparatus scans, under 
ambient influences, a selected section of the reference object so as to obtain a dictortod said 
second reference image signal, 

the Image processor compares said proctorod undi c tortcd firet reference image signal with said 
distorted second reference image signal, so as to form said en-or signal from any difference 
resulting fjrom said comparison, and 

wherein the apparatus stores, in a memory, data for generating the second signal for setting the 
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transfer characteristics of the electrical filter for the image mode. 

53. (Previously Presented) The apparatus according to claim 52. wherein in the image mode: 
the apparatus scans the sample object to be imaged, and 

taking said data stored during the calibration mode as a basis, generates the second signal for 
defining the transfer characteristics of the electrical filter. 

54. (Previously Presented) The apparatus according to claim 44. wherein the apparatus is set up for 
automatically calibrating the electrical filter during an image mode. 

55. (Cun-ently amended) The apparatus according to claim 54, wherein said acquiror image forming 
means is adapted to scan said sample object to form successive image lines which define line 
centroids, or image centroids. and said image processor is set up for determining a temporal 
displacement of said line centroids of successive image lines across the image and outputs to the 
electrical filter, the second signal as a function of this temporal displacement. 

56. (Currently Amended) The apparatus according to claim 55. wherein the image processor Is set up 
for determining a temporal displacement of said image centroids of successive images scanned by 
the image aeqweF forming means and outputs the second signal as a function of this temporal 
displacement, as determined, to the electrical filter. 

57. (Previously Presented) The apparatus according to claim 54. wherein the electrical filter is set up 
for carrying out a cross-correlation of the first signal and of the second signal. 

58. (Previously Presented) The apparatus according to claim 43. wherein the apparatus is set up for 
reducing or compensating for the image degradation in two mutually orthogonal directions. 



59. 



60. 



(Previously Presented) The apparatus according to claim 43. wherein the apparatus comprises 
one of a scanning electron microscope, a force microscope, a surface roughness measuring 
instrument, an optical scanning microscope, a light microscope, a transmission electron 
microscope or a lithography installation. 

(Previously Presented) The apparatus according to claim 59. wherein in the case of the electron 
microscope, said actuator means comprises at least one of a deflector for deflecting an electron 
beam and a displacer that displaces said sample object. 
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b1 . (Currentfy Amended) The apparatus according to claim 59, wherein in the case of the4*§W optical 
^^^""'"^^ microscope, said actuator means compnses a deflector device for deflecting sajd light 
beariLor a displacer that displaces said sample object. 

^, 

62. (Currently Amended) At le ast on o of q A light microscope or a trancmi c cion oioctron microGCopo , 
comprising 

a samole h older for holding a sample object. 

a camera system for di s playing a fonmino an imaoe of said sample object, 
actuator means for moving said camera system relative to said sample object. 
an i mago acqu i ror for acquir i ng pixo l o means for conv ertino said imnn^ of said sample object and 
. optionally of a predetermined reference objecty 

s o a s to produce into Image signals, 
an image processor for processing said image signals, 
an image display device, 

a digital electrical filter having a signal input and a calibration input, 

wherein said image processor, based on analysis of successive image signals, provides a first 
^'9^®' dopondont on amblont i nf l uoncoc that might int n rforo w i th prop o r imaging, ,to be suoplled to 
said sional input of said dioital electrical filter. 

wherein said image aeqwfer copvertinq means and said image processor cooperate to provide a 
second signal d o pondont on amb i ent i nflu o ncoG to be supplied to said calibratinn input of said 
dioital electrical filter, 

said electrical filter having a settable transfer characteristic that can be set by applying said second 
signal to said calibration input of the electrical filter to effect the apparatus into a calibrated state, 
wherein said ambient influences are compensated s uch that imago dogradationc acquirod by tho 
imago acquiror aro groatly roducod or osDont i a l fy componcatod to a certain extent and 
wherein said first signal dopondont on th o n m h iont i nfluoncoo passes through said electrical filter 
and IS combined with driving signals for said actuator means of the apparatus to compensate said 
ambient influences. 

63. (Currently Amended) A method for operating an imaging or raster-mode scanning apparatus for 
compensating ambient influences that may degrade the imaging of a sample object, the anp ^r^tn^ 
indudinq an Intemal actuator or internal con trol element and an imaoe p rnr^^c:nr, 
comprising the steps of: 

providing a driving signal r ^n6 driving said actuator or cnntml element to produce an imaoe of thA 
sample obiect, 

providing a first signal dependent on the ambient influences, 

supplying said first signal to a signal input of an electrical filter having a settable transfer 
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Characteristic which can be set by applying a second signal to a calibration Input of the electrical 
filter, and 

passing the first signal directly through said electrical filter, 
providing an output signal of the electrical filter. 

m^Mmg^ combining said .driving signal for af» said internal control element of the apparatus a«> 
combin i ng como with said output signal of said electrical filter, which has an effect on the imaging 
of aR said image processor o f caid imaging or ractor modo ooanning apparatuo . effecting the 
apparatus into a calibrated state, by applying said second signal to the calibration input of the 
electrical filter for setting the transfer characteristic, such that any image degradation from ambient 
influences is gr o at l y roducod or OGOontial l y compensated fef to a certain ^w^nt 

64. (Previously Presented) The method according to claim 63. wherein the calibration of the apparatus 
18 carried out by manual setting of the electrical filter. 

(Previously Presented) The method according to claim 63. wherein said internal control element is 
a member of said image processor for effecting the compensation of the image degradation. 

66. (Previously Presented) The method according to claim 63. wherein said internal actuator is a 
means for moving an electron beam relatively to a sample object so as to form a scanner and the 
compensation of the image degradation is carried out at least partially by driving said internal 
actuator. 

67. (Currently Amended) The method according to claim 63. also includlno- 

providing a sensor which is arranged outside said imaoinn r.r r». ter-mode sn;,nn,nn apparatus ^nri 
is for detecting amhiept influences that degrade the imaolnn «n d drives said f.r.« .ig n.i .np-f ^ 
said electrical flltftr , 

providing a predetermined reference obleet pnri a f irst imaoe ..^Inn^i of said referenrP nh j^rt 
wherein the apparatus Is operated in a calibration mode and cubc o guont l y i n an imago modo. 
whefeby by applying ?ald second Signal to said calibrafinn in p ut of said plprfriral filter whl^h k 
produced by irnaqinq nf said reference ohiect under amhi^nf i nfluences to nhtein a second im;.n« 
signal and coniparinq thP second imaoe signal of the rpfar^n . ^ object with ■s;,!^ first Imao.. nf th» 
reference object, and 

, . ^ "'^^^r o by in tho cali hri fion modo. tho d o gonoration of th n imago io groat l y roducod or ooscntlal l y • 
componcatod for 

wherein the apparatus Is snh s eauentlv onprated in th*. iman >^ mn^o 

th n d rgmdn t in n n f tlio ini. g u i u ., t imr t partially comp o nn oto d for by m aint ni nin g tho calibrati on . 
Hv n n in tho ovont of a chango i n tho ambiont i nfluoncoc. 
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(Currently Amended) The method according to claim 67. wherein the calibration mode comprises 
at least the following steps: 

a g quirinq an jmage of a selected section of the ored«WmmoH r eference nhi^r c..p »,n^ .k. 
reference object gvoldlnn degradations so as to oroduo^ ...h «rc t jmaoe s.nn^l nf iy^ . ..i.m^m 
section: 

determining the first signal which depends on any ambient Influence at the location of the sensor 
by4he-s9B6ef wbichis arranged outside the said imaoino nr r«.>»r.^»^. nrp-inti,- 
applying the first signal to the signal input of said electrical filter; 

acquiring an imaq^ of said selected section of the predetermined reference object by scanning of 
the reference object under ambient influence so as to produce afva«fea^saiisecond.image signal 

of the selected section; 

comparing th^^etuai said second image signal of the selected section of the reference object 
under ambient influences with n pr nrtn rod und i ot o U c J said first image signal of the reference object 
so as to form an error signal which is a difference between preFtorod undiotortod sajdJrsLimage 
signal and aetyat said second image signal; 

applying the saW second signal, derived from said error signal, to the calibration input of said 
electrical filter for setting the transfer characteristic of the electrical filter; 
applying the output signal of the electrical filter to the signal input of a regulating amplifier; 
• applying the output signal of said regulating amplifier to^ said internal actuator which is for 
scanning 3 c amp l o objootor said reference object by deflecting an electron nriig f^t beam by 
moving a sample holder for sgid reference? ohjeot relative to said beam, said deflecting of said 
beam or said moving of said-sample holder being influenced so as to correct imaging; 
repeating the iterations of the steps of comparing said actual second image signal and said 
p rertorod und i otortod first image signal so as to modify said characteristic of said electrical filter for 
minimizing said error signal and storing data determined by Iterative calibration for providing the 
transfer characteristic of the electrical filter for said image mode. 

{Currently Amended) The method according to claim ©g 67. wherein m the image mode comprises 
the following steps : 

acguiriDfl an image signal of said samelg object iM€q«ife4 by scanning, with said settable transfer 
characteristic of said electrical filter being fixed in said calibration mode. 
, , and4A4w6iR eassiDfl said output signal of said electrical filter a ft e r pa o cing through a regulating 
amplifier, and 

"'^^^'PP^ guPP'Yinq spid amplifier output ffignal to an sajd internal actuator or control element. 
wh ir h I r n mnnnc for moving a boam rolativolv tn mid mmp.n nhjn^f .» ^ ^ ^ t ^^, ^ ^^^ ^ ^ ^^ 
w i th th o r nn i lt that the amb io nt influoncoc that dR g rndo tho imaging o f th n rn mp l o objoot u ^q ui i uU 
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DV tho ccon am grojit i y rnHnf^^fifj nr ntsionti al ly comp o nc Qtcd for 

{Previously Presented) The method according to claim 63, wherein said image processor malces 
an Image analysis of an image of a sample object or a reference object acquired by said imaging or 
raster-mode scanning apparatus and produces a setting signal dependent on such image analysis 
which is applied as said second signal to said calibration input of said electrical filter. 

(Previously Presented) The method according to claim 70. wherein the image analysis comprises 
a recursive determination of a temporal displacement of line cenlroids of successive Image lines 
within the image of said reference object, and 

whereby said second signal is calculated from said temporal displacement. 

(Previously Presented) The method according to claim 70. wherein successively images of said 
reference object are taken, wherein the image analysis comprises a recursive determination of a 
temporal displacement of image centroids of said successive image, and 
wherein said second signal is calculated from said temporal displacement. 

(Previously Presented) The method according to claim 71 . wherein essentially a cross-correlation 
of the first signal with the second signal is carried out and an output signal of the electrical filter 
which is dependent on the cross-correlation between the first signal and the second signal is 
supplied to said actuator or control element. 

74. (Previously Presented) The method according to claim 63. comprising the steps of 

feeding said image processor with an image signal from an image acquirer 

applying a signal dependent on the result of said analyzing step as said first signal to said signal 
Input of the electrical filter; 

applying a signal dependent on the result of the analyzing step as (he second signal to said 
calibration input of the electrical filter; and 

applying the output of the electrical filter via a regulating amplifier to said internal actuator or said 
internal control element so as to reduce imaging degradation. 

75. (Currently Amended) The method according to claim 74. wherein .in successive tlm» .^rinri. 
successive images of said sample ohiect or of « rpfpr.n c e obiect ar« nrnd..c.H successive image 
lines within any successive image acquired and line centroids thereof or image centroids of 
successive images are determined, and wherein said analyzing step comprises a recursive 
determination of any displacement of said line centroids of said successive image lines within the 
image or a recursive determination of any displacement of said image centroids of successive 
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images. 

76. (Previously Presented) The method according to claim 63, wherein control elements acting in two 
mutually orthogonal directions are provided for compensating any image degradation. 

77. (Currently Amended) An apparatus for compensating for ambient influences in imaging or raster- 
mode scanning apparatuses that may degrade the imaging with an image acquisition and an image 
processing device producing an image of a sample object or a reference object, comprising 

a calibratable digital electrical filter with a signal input and a calibration input; 

a regulating amplifier which is electrically connected downstream of the electrical filter, 

an internal control element controlled by the regulating amplifier; 

wherein a first signal dependent on the ambient influences is applied to the signal input of the 
electrical filter which generates an output signal at the output of the electrical filter, and 
wherein a second signal is applied to the calibration input of the electrical filter to calibrate the 
electrical filter, and 

wherein the internal control element has an effect on said Image produced by said image 
acquisition and image processing device, 

whereby in the calibrated state of the electrical filter, the image degradation is jrffitly roducod or 
e ssontia ll y -compensated-fef to a certain extent 

78. (Currently Amended) The apparatus according to claim 77, further comprising at least one sensor 

for detecting at least one physical quantity outside the imaQlno or raster-mode scanning apparatus, 

^ this sensor outputting the first signal which Is dependent on the ambient influences at the location 
of the sensor. 

79. (Currently Amended) The apparatus according to claim 49, wherein the apparatus is designed for 
operation in a calibration mode and for subsequent operation in an image mode, whereby, in the 
calibration mode 

a first image signal of said refer ence object Is p rovided, and under ambient infliiences. a second 
image signal of said reference o bject i s provi ded , then the flr^t imaQe signal and the second lm;,n>. 
signal are compared in the image prooessor , amb i ont i nfluoncoc wh \ ch dograd o th e i mago arc 
do t oc t o d by the compa ri n o n of tho imagn of tho prcdotorm i nod c o l d rofcr o n rn objoct undoramb i o nt 

■ nfl i i n n ro c wth prostor o d undictortod iman n r i nnn i nf thn mfnr Hj^ .f j^ ..^^ pr ococcorc 

wherein the comparison results in a difference representing an error signal being assigned to the 
second signal for setting the transfer characteristic of said electrical filter, whereby by calibration of 
the electrical filter ambient Influences which degrade the Image signals are prontly raducod or 
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es s e ntial l y compensated-fef to a certain extent. 

V.80. (Previously Presented) The apparatus according to claim 49. wherein the apparatus is set up for 
automatically calibrating the electrical filter. 

81 . (Previously Presented) The apparatus according to claim 49. in the form of a light microscope or a 
transmission electron microscope also comprising means for analyzing temporal displacement in 
said image signals, the first signal also being determined from said temporal displacement in said 
image signals. 

82. (Previously Presented) The apparatus according to daim 56. in the form of a light microscope or a 
transmission electron microscope also comprising means for analyzing temporal displacement In 
said image signals, the first signal also being determined from the temporal displacement that Is 
determined in said image signals. 

83. (Currently Amended) The apparatus according to claim 46. for operation in a calibration mode and 
subsequently operable in an image mode, whereby, in the calibration mode, a first imaoe sinnat of 
said reference object is provided, and under amh j ent influences g second iman^ signal of said 
reference object is prnvided. then the first image signal anri th e second im;,ne ...ional are cnmp ;,r^H 

in the image processor^ 

a mbiont influ o ncR^ which dogrado tho i mago aro dntoctod by th o comparison of tho i mag o of cai d 
np t io n n i r n f o ronc o objoct undor amb i ont i nfl im ncoG w i th a p roctorod undic to rtod i mago c i gnal of II i u 
F ef e ronco object In tho im a g e procoGcor 

wherein the comparison results in a difference representing an error sfgnal being assigned to the 
second signal for setting the transfer characteristic of said electrical filter as to reduce ambient 
influences which might degrade imaging. 
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